This article is dedicated to the 85 th birthday of Zdeněk Pouzar.
INTRODUCTION
An artificial group of fungi called pyrenomycetes is characterised (in a wide sense) by perithecia-type fruitbodies (Samuels & Blackwell 2001) , which are in some cases immersed in a complex structure called stroma. Many of the macroscopical, stromata forming genera of pyrenomycetes such as the well-known Biscogniauxia Kuntze, Hypoxylon Bull. and Xylaria Hill ex Schrank were traditionally put into the Xylariaceae family (Xylariales, Sordariomycetes) (Smith et al. 2003) . However the latest results of a molecular phylogeny study (Wendt et al. 2017) have changed this view, as the Hypoxylaceae family (including e.g. Annulohypoxylon, Daldinia, Entonaema, Hypoxylon and Jackrogersella) was separated from the remaining Xylariaceae, and the genus Biscogniauxia was transferred to the Graphostomataceae.
In the Czech Republic, stromatic pyrenomycetes have been mainly studied by Zdeněk Pouzar (e.g. Pouzar 1972 Pouzar , 1978 Pouzar , 1979 Pouzar , 1985a Pouzar , 1985b Pouzar , 1986 . However, information on species distribution and ecology is frequently limited to his preferred collecting areas (surroundings of Prague, Bohemian Karst, confluence of Morava and Dyje rivers). In addition, numerous new species have been described and taxonomical concepts of old species have been changed since his last publication on the topic in 1986 (see references in notes to particular species).
The aim of this article is to update our knowledge of the distribution and ecology of selected genera of Xylariaceae in the traditional sense: Biscogniauxia (now Graphostomataceae), Hypoxylon (now Hypoxylaceae), Euepixylon and Nemania (Xylariaceae s.str.) in Bohemia (Czech Republic), based on new collections by both authors as well as material present in relevant herbaria.
MATERIAL AND METHODS
The macroscopic descriptions are based on fresh material supplemented by colour photographs. Microscopic characters were observed on dried herbarium specimens in water, Melzer's solution and in 10% KOH aqueous solution. Measurements were based on Melzer's solution preparations under oil immersion at 1000× magnification. Spore measurements were performed on at least 20 spores freely floating in medium using an optical micrometer. Abnormal or clearly immature spores were omitted from the measurements. KOH-extractable pigments in the genus Hypoxylon were observed by immersing small pieces of stroma in a drop of 10% KOH on a microscope slide over white paper (Ju & Rogers 1996) .
The studied specimens were dried in a portable dryer within 48 hours after collection. Voucher herbarium specimens were deposited in the herbarium of the National Museum in Prague (PRM), the Museum of Eastern Bohemia (HR), the Museum of South Bohemia (CB), the department of the second author (abbreviated CBG) and the personal herbarium of the first author (abbreviated 'herb. L.Z.'). For other herbarium acronyms, see Thiers (on-line).
Major herbaria located in Bohemia (CB, HR, PL, PRC, PRM) were inquired about available herbarium material of the species treated here; the number of such specimens for each species is mentioned. Ecological and geographical data were obtained from the labels of these specimens. The distribution in Bohemia indicated in the text using codes of phytogeographical districts (Skalický 1988 ) is based both on herbarium and our personal records. Lists of host plants for individual species were based on aggregate data from herbarium labels and our personal data. Selected specimens from PRM (mostly identified by Z. Pouzar), PRC and HR were reviewed and compared to material collected by us. Additionally, the abovementioned herbaria were inquired about specimens of Hypoxylon fuscum (Pers.) Fr. collected on either birch (Betula) or alder (Alnus). The selected specimens were revised in search for additional specimens of Hypoxylon fuscoides J. Fourn., P. Leroy, M. Stadler & Roy Anderson.
DNA was isolated from the dried specimen of Hypoxylon fuscoides (PRM 945432), the extraction procedure corresponding to Vlasák & Kout (2011) . The sequence of Hypoxylon fuscoides was deposited in GenBank (KY817587). Data from GenBank (https://www.ncbi.nlm.nih.gov/genbank/) were used for comparison.
Our research was geographically restricted to Bohemia, Czech Republic, but a few specimens outside Bohemia were revised for comparison as well. Specimens listed are arranged according to region and then geographically from west to east within region. Czech herbarium labels were translated into English, while Latin labels are cited as such. Supplementary information not explicitly mentioned on the labels (such as corresponding district or nearest village) but added by us are given in square brackets. Only the most commonly used synonyms are given. Plant nomenclature follows Kubát (2002) .
A b b r e v i a t i o n s u s e d: det. -identified by, leg. -collected by, M -Mesophyticum (Skalický 1988), not. -noted by, record not documented by a herbarium specimen, n spec -number of collections from which the average value was calculated, O -Oreophyticum (Skalický 1988), Q -range of measured length/width ratio of spores, Q avg -range of average measured Q values in individual specimens, rev. -revised by, T -Thermophyticum (Skalický 1988).
RESULTS AND DISCUSSION

Biscogniauxia Kuntze
The genus Biscogniauxia was monographed by Ju et al. (1998) , recognising forty-nine taxa worldwide. Since then, new taxa have been described (e.g. Ju & Rogers 2001 , Mugambi et al. 2009 , Raimondo et al. 2016 , Vasilyeva & Stephenson 2010 , Vasilyeva et al. 2012 , Whalley et al. 2000 . The genus appears paraphyletic (Pažoutová et al. 2010 , Peláez et al. 2008 , Raimondo et al. 2016 ) together with other related, but morphologically dissimilar genera, such as Camillea Fr., Obolarina Pouzar and Graphostoma Piroz., forming a clade distant from the species of Xylaricaeae in the traditional sense. Accordingly the genus Biscogniauxia has been tranferred to the Graphostomataceae (Wendt et al. 2017) .
In the former Czechoslovakia the genus was treated by Pouzar (1979 Pouzar ( , 1986 Three species known from the Czech Republic are not treated below -two of them are considered too widespread and sufficiently known (B. marginata, B. nummularia) and one of them (B. querna) lacks any new collections since its description by Pouzar (1986) and its type locality lies outside of the studied area. Biscogniauxia cinereolilacina is a rather striking species within the genus. Apart from its ecology (restricted to lime -Tilia spp.), it is characterised by an unusual violaceous/grey shade of its stromata (at least when young), which are applanate and irregular without raised margin (Ju et al. 1998) . Microscopically, the most notable characteristics are spores with germ slits on both sides (Ju et al. 1998) , a feature only found in B. repanda and B. querna of the central European species. Both species have stromata with a raised margin.
Herbarium specimens from Bohemia: 7 (HR: 3, PRM: 4). Distribution in Bohemia -T: 6, 8; M: 44. Recorded at colline elevations only; all PRM specimens are from the Bohemian Karst. In our experience, B. cinereolilacina is rather rare in the area, but could also be overlooked, as it is typically found in old ravine forests, often occurring on steep inaccessible slopes. Also it might superficially resemble stromata of Diatrype stigma s.l. We have recorded it on recently dead corticated wood, both on thick branches and trunks. Substrates known from the Czech Republic: Tilia cordata (3), Tilia platyphyllos (4), Tilia sp. (3). The species seems to prefer rather warm and dry (micro)localities in the Czech Republic. Our record from the colder Milešovka mountain relates to south-facing slopes.
Inclusion of the species into the next edition of the Czech Red list of macromycetes is to be considered (possibly in the Data Deficient category), as its records are scarce and it is only found in (near-)natural forests. However, possible records from other parts of the country (Moravia and Silesia) should be taken into account first. A species restricted to Prunus (especially Prunus padus). Macromorphologically, the species resembles the common Biscogniauxia nummularia, type species of the genus, which is however specific to Fagus. If the identity of the substrate is uncertain, the slightly raised stromatal margin, umbilicate ostioles, more tubular perithecia, paler and more slender ascospores (Q = 2-2.3) may help identification ). Deckerová (2006) published the first record of this species from the Czech Republic. In Europe it is also known from Austria, Latvia, Norway and Poland .
Herbarium specimens from Bohemia: 9 (CB: 2, CBG: 1, HR: 2, PRM: 4). Distribution in Bohemia -T: 11b, 15c; M: 37e, 37l, 66; at lowland to colline elevations. We add five new localities in Bohemia to the published ones (Deckerová 2006) , suggesting that the species is more widespread than previously assumed. Moreover, the species is known from at least two localities in Moravia (R. Maňák in litt.). However, we were unable to find any further specimens despite intensive searches in suitable habitats.
All our records come from riparian forests with high humidity, which is a rather unusual habitat for other Biscogniauxia species known from the Czech Republic, which seem to prefer drier habitats. All Czech specimens known to us are from Prunus padus as in the rest of Europe. It was collected on Prunus asiatica (= Prunus padus var. pubescens) in the Russian Far East .
The species seems to be rare in the area of study, preferring natural habitats and therefore inclusion of the species into the Data Deficient category of the next edition of the Czech Red list of macromycetes is to be considered. D e s c r i p t i o n. Stromata applanate, up to 150 mm long and 2.5 mm wide, up to 1 mm thick, carbonaceous, mature surface black, shiny, with coarsely papillate ostioles, margin raised or not. Perithecia obovoid 150-250 × 450-600 μm, several per ostiolar channel. Asci cylindrical, short stipitate, spore-bearing part 85-120 × 8-10 μm, stipes 20-25 μm long, apical apparatus discoid, amyloid in Melzer's solution, approx. 5 × 3 μm. Ascospores ellipsoid, slightly inequilateral, ends narrowly rounded, without appendages, dark brown, 14.0-21.0 × 6.5-8.5 μm (avg. 16.70-16.75 × 7.26-7 .29 μm, n spec = 2), Q = 1.8-3.0 (Q avg = 2.29-2.31), germ slit spore-length, straight.
Specimens examined
N o t e s. Ju et al. (1998) reported B. mediterranea from Europe (Austria, France, Georgia, Germany, Italy, Portugal, Russia, Ukraine) as well as from other parts of the world (Mauritania, Nigeria, Mexico, USA). This species has been reported from most of southern Europe (see below), but rarely from northern latitudes. This is in accordance with our findings, as our records come from south-facing slopes in the area of thermophilous flora (Thermophyticum; Skalický 1988).
The spectrum of hosts of B. mediterranea seems rather wide, but with preference for genera of the families Fagaceae, such as Castanea (Spooner 1986), Fagus, Lithocarpus, Quercus (Ju et al. 1998) , and Betulaceae: Carpinus and Corylus (Fournier & Magni 2004a) . However, its stromata have also been reported from woody plants of other genera, such as Acer, Eucalyptus, Juglans, Pisonia (Ju et al. 1998) and Fraxinus (Ragazzi et al. 2012) . In this regard, our collections (from Corylus and Fagus) do not deviate from previously published data.
Although both our collections were very similar in microscopic characters, there were differences in stroma morphology (Figs.1c, d ). Stromata from hazel (Corylus avellana) were more regular and rounded in shape without any raised margin. On the other hand, stromata found on beech (Fagus sylvatica) had an irregular shape and notably raised margin. The occasional presence of a raised margin was noted previously, too (Fournier & Magni 2004a) . We ascribe this feature to differences in mechanical characteristics of the bark of host plants rather than being of any significant taxonomic value.
Apart from the typical variety, there are two varieties described from B. mediterranea based on spore dimensions (Ju et al. 1998 (Ju et al. 1998 and references above) and moreover did not provide molecular data supporting the introduction of the new species. The spore dimensions measured on our specimens overlap both those of var. mediterranea and var. microspora, therefore we refrain from identifying them to the variety level.
In southern European and Middle East countries, B. mediterranea is an economically important pathogen of several species of oak, especially Quercus cerris (Vannini et al. 1996) and Q. suber (Henriques et al. 2012) , causing so-called charcoal disease. The fungus could be spread both by means of aerial dispersion of spores (Henriques et al. 2014) , as well as by insect vectors (Inácio et al. 2011 , Martín et al. 2005 . Vertical transport by means of seeds was not confirmed (Henriques et al. 2014 , Mazzaglia et al. 2001 . The susceptibility of hosts to colonisation (Capretti & Battisti 2007) as well as the damage (Vannini & Scarascia Mugnozza 1991) caused by B. mediterranea have been associated with water stress. The real distribution of the species may be much wider, since it lives as an endophyte in otherwise symptom-free oaks (Luchi et al. 2005) . In fact, the strategy of "latent invaders" could be more widespread within the genus (Nugent et al. 2005) , because many xylariaceous fungi have been detected as endophytes (Petrini & Petrini 1985 , Whalley 1996 . Similarly to B. mediterranea, also other species of the genus Biscogniauxia have been associated with charcoal disease (Raimondo et al. 2016) or decline of their hosts, especially on the edge of the natural occurrence of these hosts (Granata & Sidoti 2004) .
In stands surrounding the sites of our records, however, we did not observe any indications of disease. In both cases, our stromata were found on parts that were broken off from the rest of a healthy looking plant. The pathogenicity of B. mediterranea may be reduced on the edge of its distribution range, but there is no guarantee that this remains so in the future, for reason of global climate change. In fact, the geographical range of B. mediterranea seems to have increased in the past decade as there are new reports of the fungus or the associated charcoal disease (see above) e.g. from Slovenia (Jurc & Ogris 2006) and Iran (Mirabolfathy et al. 2011) . Global changes towards a warmer and drier climate, and consequent increase of water stress with hosts, could be the main reason of spreading. Therefore, it may not be a coincidence that the fungus was found in the Czech Republic for the first time in 2015, an exceptionally hot and dry year. Furthermore, the south-facing orientation of the localities and the occurrence of well-drained rocky soils ("rendzina" soils) on calcareous sandstone had possibly contributed to water stress of the hosts.
Distribution in Bohemia -T: 6; at colline elevations. Substrata known from the Czech Republic: Corylus avellana (1), Fagus sylvatica (1). Biscogniauxia repanda is characterised by discoid stromata with an irregularly raised margin and spores with germ slits on both sides (Ju et al. 1998 ). Morphologically, Biscogniauxia simplicior is very similar, but this species has spores with a germ slit on one side only and is restricted to Rhamnus (Pouzar 1979 ).
Herbarium specimens from Bohemia: 27 (HR: 11, PL: 1, PRC: 1, PRM: 14). Distribution in Bohemia -T: 1, 4c, 6, 8; M: 24a, 28f, 29, 31a, 32, 34, 37a, 37m, 41, 44, 50, 66; O: 87, 88a, 88d, 88h, 93b ; at colline to montane elevations. Deckerová (2006) mentions Sorbus aucuparia as the sole host in the Czech Republic and accordingly we have only records from this host. We have however found a wider range of substrates mentioned on labels of herbarium specimens in HR, PRC and PRM: Acer campestre (1), Betula sp. (1) Sorbus aucuparia (12), Sorbus sp. (1), Ulmus glabra (1, as U. montana). However, it is uncertain if the host identity has always been identified correctly by the collectors, but Sorbus aria was already reported as a host by Pouzar (1979), and Granmo et al. (1989) also gave other rare hosts in Nordic countries, such as Betula, Prunus, Malus, Quercus, Alnus and Tilia.
Although Pouzar (2006a) claimed that this species prefers relatively high altitudes in the Czech Republic, we have recorded many collections from low colline elevations. Granmo et al. (1989) also noted that the species "does not seem to require specific ecological situations", which is confirmed by our observations.
In the current Czech Red list of macromycetes (Holec & Beran 2006) , Biscogniauxia repanda is included in the Endangered category (Pouzar 2006a) . However, based on our field experience, we consider this species rather common wherever a suitable host (mostly rowan -Sorbus aucuparia) is present, so that we have refrained from documenting every new locality with a herbarium collection. Based on the numerous new records and the wide range of recorded habitats, inclusion of the species in the next edition of the Red list will be in our opinion unnecessary. Biscogniauxia simplicior is a species close to B. repanda in appearance, but differing chiefly by spores with a germ slit on only one side and host affiliation restricted to Rhamnus (Ju et al. 1998 , Fournier & Magni 2004b . For a more detailed discussion, see Pouzar (1979) .
Herbarium specimens from Bohemia: 18 (HR 1, PRM 17). Colline elevations. Distribution in Bohemia -T: 4b, 6, 8; M: 32. In the Czech Republic the species is currently protected by law and included in the Red list of macromycetes (Holec & Beran 2006) in the Endangered category. Deckerová (2006) mentions seven localities known from the Czech Republic (five in Bohemia). We report a new cluster of localities in the area of Džbán Nature Park, where the species had been previously unknown. There is also an unpublished record from the České středohoří area (D. Dvořák in litt., specimen in BRNU).
Our records were always located on sunny, south to south-west facing slopes, mostly on dying or recently died individuals of Rhamnus cathartica. As noted by Fournier & Magni (2004b) , the ecological amplitude of B. simplicior is narrower than that of its host. In our experience it is mostly found on warm and dry habitats in the Czech Republic. 
Euepixylon Füisting
Only the type species has been reported from Europe and is treated here. A Geniculosporium-like anamorph of Euepixylon suggests its affinity to Nemania, but Euepixylon deviates by having a discoid apical apparatus (cylindrical in Nemania) (Lćssře & Spooner 1993) . A close phylogenetic relationship to Nemania has been confirmed by molecular methods (Daranagama et al. 2015 , Wendt et al. 2017 . We have only found a single report in the literature regarding E. udum from the Czech Republic (Svrček 1959, as Hypoxylon udum) . The species has been obviously overlooked by mycologists, since in our experience the species is certainly not rare here. Herbarium specimens from Bohemia: 9 (HR: 5, PRM: 4). Distribution in 7a, 8; M: 24b, 39, 41, 53a ; at colline elevations.
In our observed specimens, stromata were formed on decorticated, often well-decayed wood; however, Granmo et al. (1999) also mentioned rare records on bark. We have always found it on branches of up to approx. 5 cm in diameter, never on trunks or thick branches. Granmo et al. (1999) list Corylus, Fagus and Quercus as hosts, the latter being the most numerous (over 77% of their records), which roughly corresponds to our experience and herbarium records of the substrate: Quercus spp. (10), Corylus sp. (1) . Our records are from colline elevations. It is probably missing from more elevated and cooler parts of Bohemia following its preferred host, oaks. We found the species both in semi-natural as well as completely man-made habitats (e.g. an afforested mine spoil). Ju & Rogers (1996) , but many new species have since then been described worldwide, and molecular and chemotaxonomical methods implemented as useful tools for their characterisation (Granmo 2001 , Stadler et al. 2008 , Fournier et al. 2010 . Most recently the Hypoxylon clade has been separated from the rest of the Xylariaceae and included into the Hypoxylaceae family (Wendt et al. 2017) .
Some well-known species which are common in Bohemia are not treated here in detail, namely Hypoxylon howeanum Peck, H. fragiforme (Pers.) J. Kickx, H. fuscum (Pers.) Fr., H. macrocarpum Pouzar, and H. rubiginosum (Pers.) Fr. Hypoxylon perforatum (Schwein.) Fr. is not treated here in detail, as we discussed its ecology and distribution in our previous paper (Kout & Zíbarová 2016 (Pouzar 1972 (Pouzar , 2006b ). A striking species for its erumpent stromata with stellate margin and restriction to ash (Fraxinus spp.) (Ju & Rogers 1996 , Pouzar 1972 . In our experience the stromata are frequently sterile, i.e. without mature perithecia, more so than in other Hypoxylon species.
Specimens from Bohemia found in herbaria: 7 (HR: 6, PRM: 1). Distribution in Bohemia -T: 11b, 15b, 15c; M: 34, 56e, 62; at lowland to colline, rarely submontane elevations. Curiously (but in accordance with Pouzar's epithet moravicum) there are no historical specimens of H. cercidicola from Bohemia deposited in PRM, PL or CB. All six specimens deposited in HR are rather recent (the oldest one from 2011) and originate from East Bohemia. This suggests that the species is currently spreading westward. However, there are still areas where the species is yet to be found (North and South Bohemia). Our records indicate a wider distribution and broader ecological preferences of the species in the Czech Republic.
All specimens mentioned by Pouzar (1972) are from Fraxinus angustifolia ssp. danubialis. However, only Fraxinus excelsior is native to Bohemia and it is therefore almost certain that all records from the area have been collected on F. excelsior. Ju & Rogers (1996) also list a wider range of Fraxinus species for H. cercidicola. D e s c r i p t i o n. Stromata pulvinate when growing on bark, sometimes slightly depressed at centre, somewhat constricted at base, 2-4 mm in diameter, 1-2 mm high, separate or sometimes confluent, irregularly effused when growing on decorticated wood, then up to 1 cm long), perithecial contours inconspicuous. Ostioles umbilicate, surface pruinose, vinaceous brown to purple-brown. KOHextractable pigments violaceous purple to greyish violaceous. Subsurface granules yellowish to orange brown in water. Perithecia subspherical to obovoid, 300-420 × 130-200 μm. Asci cylindrical, short stipitate, 90-103 × 7-8 μm, sporebearing part 63-75 μm long, stipes 20-34 μm long, apical apparatus discoid, amyloid in Melzer's solution, approx. 3 × 1 μm. Ascospores ellipsoid, distinctly inequilateral, ends narrowly rounded, without appendages, medium brown, 10.0-13.0 × 4.5-5.5 μm (avg. 10.79-11.50 × 4.80-5.16 μm, n spec = 9), Q = 2.0-2.7 (Q avg = 2.11-2.35), germ slit conspicuous, spore-length, located on the more convex side, distinctly sigmoid, epispore smooth, perispore dehiscent in 10% KOH.
N o t e s. The species is characterised by its small spores with a distinctly sigmoid germ slit, purplish KOH-extractable pigments (Fig. 3) and its restriction to Alnus and Betula (Fournier et al. 2010) . We have added a molecular identification, which is missing from the original description. The sequenced ITS region of the ribosomal genes showed a 98% identity and query coverage to deposited sequences of the closely related H. fuscum (JN979424.1, JN979422.1).
Hypoxylon fuscum is also frequently recorded on alders and birches and has spores with a sigmoid germ slit just like H. fuscoides, but possesses usually slightly larger spores and amber to grey-olivaceous KOH-extractable pigments. However, we have observed that the brightness of violaceous pigments in H. fuscoides fades in herbarium specimens: when we reexamined stromata a year and a half after collection, the pigments had become duller (grey with just a subtle tint of violet). This possibly partly explains why our search in Czech herbaria for older specimens of H. fuscoides was fruitless. Regarding spore size, it should be noted that Ju & Rogers (1996) gave an enormous range in spore size for Hypoxylon fuscum (8-20 × 4-8 μm) as a result of their broad concept of the species, including tropical records. But even in Europe a wide range of ascospore sizes has been noted, particularly correlating with the identity of the host species (Petrini et al. 1988 ). Moreover, records of H. fuscum from different hosts frequently show different HPLC profiles (Quanq et al. 2004 , Stadler & Fournier 2006 , Stadler et al. 2007 ) and also yield different shades of KOH-extractable pigments.
In line with these results we have observed amber to yellowish pigments in specimens from Corylus, whereas brownish to olivaceous ones from those recorded on Alnus and Betula.
We observed that when growing on bark, the pulvinate circular stromata of H. fuscoides appeared to be smaller than stromata of H. fuscum. However, as the size of stromata varies within and among specimens in both species, we consider this at best a supportive field character. We believe that stromata of H. fuscoides can be mistaken for undeveloped stromata of H. fuscum.
Violaceous KOH-extractable pigments are also found in other European Hypoxylon species (at least in young stromata), such as Hypoxylon carneum Petch, Hypoxylon submonticulosum Y.M. Ju & J.D. Rogers and Hypoxylon vogesiacum (Pers. ex Curr.) Sacc., of which the latter two have been reported from the Czech Republic (see Pouzar 2006b for data on H. submonticulosum). Hypoxylon vogesiacum is easily distinguished by its conspicuously larger spores (18)20-25 × 8-10 μm in size (Ju & Rogers 1996) . Hypoxylon carneum has similarly sized spores [(7.5)8-11.5 × 4.5-5 μm], but they are nearly equilateral with a straight germ slit (Ju & Rogers 1996) . Finally, H. submonticulosum has spores of 9-12(13.5) × 4-5 μm in size with a straight to slightly oblique germ slit which is shorter than the spore length (Ju & Rogers 1996) .
Most identified specimens of H. fuscoides were collected from black alder (Alnus glutinosa, seven specimens) and one from birch (Betula sp.). Based on 92 CZECH MYCOLOGY 69 (1): 77-108, JUNE 29, 2017 (ONLINE VERSION, ISSN 1805-1421) 
Fig. 3. KOH-extractable pigments of Hypoxylon fuscoides (left) and Hypoxylon fuscum (right).
Photo by L. Zíbarová. our records, Hypoxylon fuscoides seems to prefer substrates of lower diameters (branches, thin trunks). It has been found to grow more frequently on bark, but we have collected it also on decorticated wood. It has been found both in natural habitats of alder carrs and alluvial alder-ash forests as well as in anthropogenic habitats (afforested mine spoils), so the species does not seem to have high requirements as for the degree of naturalness of its habitat.
Distribution in Bohemia -T: 11a, 15c; M: 24b, 52, 53a, 69a. The localities are situated in the lowlands up to colline elevations (altitude range of records: 186-510 m a.s.l.). Hypoxylon fuscoides is not rare in the Czech Republic. In suitable habitats with the right hosts it seems to be almost as frequent as its lookalike Hypoxylon fuscum. In Europe, the species has been reported from France and Great Britain (Fournier et al. 2010) . Hypoxylon petriniae is closely related to H. cercidiola and H. rubiginosum, but can be distinguished from the latter by its effused vinaceous brown stromata with a dark margin, orange KOH-extractable pigments and a preference for Fraxinus as its host . Despite being rather conspicuous in appearance, only four specimens have been collected in Bohemia so far, all from western parts of the area, suggesting that H. petriniae could be an oceanic element in the Czech Republic. However, further revision of herbarium material of the H. rubiginosum complex may provide additional records.
Herbarium specimens from Bohemia: 5 (CBG: 1, HR: 2, PRM: 2). Distribution in Bohemia -T: 4b; M: 25a, 44; at colline to submontane elevations. All specimens from the Czech Republic had Fraxinus (almost certainly F. excelsior, due to its distribution range) as their substrate. The distribution and ecology of this striking species in the Czech Republic was recently reviewed by Maňák (2016) . Here, we supplement his data with another record from Kostomlaty, which was not mentioned in his article (i.e. the second record from Bohemia). Distribution in Bohemia -T: 11b, 13a; at lowland to colline elevations.
The species is included in the Data Deficient category of the current Czech Red list of macromycetes (Holec & Beran 2006) . In our opinion, since there are only eight localities currently known, the Endangered category would be more appropriate. In contrast, the species is rather common in floodplain forests along the Danube River in southwest Slovakia (Ripková & Hagara 2003, T. Tejklová in litt.). Hypoxylon vogesiacum (Pers. ex Curr.) Sacc. Violaceous KOH-extractable pigments were only observed in younger stromata. Old stromata yielded no pigments and therefore identifying this species based on this character is somewhat precarious.
Specimens from Bohemia found in herbaria: 14 (HR: 1, PRM 13). Distribution in Bohemia -M: 25a; O: 88b, 88d; at submontane to montane elevations. Our investigation of herbarium material has shown that in Bohemia the species is re-stricted to enclaves of well-preserved natural forests in the Šumava Mts. Our single collection documents a surprising location in the eastern part of the Krušné hory (Ore) Mts., outside the currently known distribution in the Czech Republic. Interestingly, the locality lies just a few kilometres from the "moon landscape" of coal strip mining, as well as from stands destroyed by acid rain in the 1980s. Another very rare pyrenomycete, Lopadostoma pouzarii Granmo & L.E. Petrini, was found on the same trunk, and some other rare lignicolous macromycetes were discovered at the same and nearby localities, suggesting a high conservation value of the eastern Ore Mts., despite all the environmental burden in the past.
Recorded hosts in the Czech Republic are: Acer pseudoplatanus (3), Fraxinus excelsior (7), Ulmus glabra (11), Ulmus sp. (2). The species should be strongly considered for inclusion in a next edition of the Czech Red list. 
Nemania Gray
In its current concept this genus was first introduced by Pouzar (1985a) , when he segregated species around Hypoxylon serpens (Pers.) Fr. from the rest of genus Hypoxylon. In contrast to Hypoxylon, stromata of Nemania are carbonaceous, have papillate ostioles and yield no pigments in KOH solution. Microscopically, the different shape of the apical apparatus is the most easily observable feature -it is tubular in Nemania and discoid in Hypoxylon (Pouzar 1985a) . In fact, Nemania can also be easily distinguished from Hypoxylon by its anamorph, which is Geniculosporium-like (whereas the anamorph of Hypoxylon is typically Nodulisporium-like), and molecular phylogenetic studies have shown that Hypoxylon and Nemania are very distant clades within the Xylariaceae in traditional sense , Sánchez-Ballesteros et al. 2000 .
Ecologically, most of the Nemania taxa appear later in substrate succession than those of Hypoxylon, often on decorticated wood. However, its Geniculosporium-like anamorphs have been detected also as endophytes in living plants (Petrini & Petrini 1985 , Whalley 1996 . Nemania species seem to be more plurivorous than species of Hypoxylon, some of which are restricted to a single plant genus or family (Ju & Rogers 1996) .
More recent treatments of the genus were compiled by Granmo et al. (1999) and . Since then, some new species have been described (e.g. Ju et al. 2005 , Vasilyeva & Stephenson 2015 .
Based on Pouzar's abovementioned works (1985a Pouzar's abovementioned works ( , 1985b Of Nemania species known to us from Bohemia, only the most common and widespread Nemania serpens var. serpens is not treated here, in contrast to its other two varieties (var. aureolutea and var. hydnicola), which are less common in our experience.
Nemania aenea (Nitschke) Pouzar var. aenea The taxon is characterised by medium-sized spores with a distinct germ slit and amyloid apical apparatus (Pouzar 1985b ). All our specimens tentatively identified as N. aenea turned out to be var. aureolutea after more intensive examination (see below).
All specimens listed by Pouzar (1985b) from the former Czechoslovakia are from southern Slovakia. We found a single specimen (PRM 71525) from South Moravia, Czech Republic. However, in our opinion the specimen differs from Nemania aenea ss. by the germ slit being located on the more convex side of the ascospores, as already noted by Granmo et al. (1999) This taxon was considered to be a separate species by Granmo et al. (1999) , but demoted to variety level by . It differs from the type variety by smaller stromata, a less distinct spore germ slit, shorter ascus stipes and an inamyloid or weakly amyloid apical apparatus in Melzer's solution . In our specimens, a yellow-green anamorph was often present, as already noted by Fournier & Magni (2004d) , but we were unable to confirm a yellow discoloration of the underlying wood, as mentioned by the same authors.
No specimens from Bohemia were found in the herbaria which we inquired. Distribution in Bohemia -T: 6, 9; at colline elevations only. Hosts known from the Czech Republic are: Acer pseudoplatanus (1), Quercus sp. (1), Tilia sp. (1) . Possibly a rather thermophilous species in the Czech Republic. Differing from the typical variety among others by a less distinct spore germ slit, reminding the slit of Nemania serpens, inconspicuous perithecial mounds, and larger perithecia , Fournier & Magni 2004c The comparatively large and applanate stromata help identify the species already in the field. Microscopically, the relatively small and dark spores with a short but conspicuous germ slit are characteristic , Pouzar 1985a .
Specimens from Bohemia found in herbaria: 30 (HR: 9, PRM: 21). Distribution in M: 25a, 29, 32, 33, 41, 46c, 58c, 64b, 69a; O: 87, 88d, 89, 95a . Rare at lowland and montane elevations, widely distributed at colline to submontane elevations.
We consider this species a typical element of old beech stands, often found fructifying on the underside of trunks or its fragments. Fagus sylvatica seems to be the preferred host in the Czech Republic, as all but one of our records were collected from wood of Fagus only. However, it has been reported from other substrata such as Populus nigra, Tilia platyphyllos and Ulmus spp. by Pouzar (1985a) . Substrata known from the Czech Republic: Fagus sylvatica (32), Fraxinus angustifolia ssp. danubialis (2), Populus nigra (1), Tilia platyphyllos Differing from N. diffusa by conspicuous perithecial mounds and blackish stromata, from N. atropurpurea by a spore-length germ slit , Pouzar 1985a .
Specimens from Bohemia found in herbaria: 23 (HR: 1, PRM: 22). Distribution in 7c, 6, 8, 10a, 12; M: 32, 41 ; at lowland to colline elevations. Substrata known from the Czech Republic: Carpinus betulus (7), Fagus sylvatica (3), Fraxinus excelsior (6), Quercus petraea (1), Quercus robur (1), Salix alba (1), Salix sp. (1), Sorbus aucuparia (1), Sorbus sp. (1), Tilia cordata (1), Tilia platyphyllos (1) . According to Pouzar (1985a) it is a thermophilic species, which is in accordance with our few records. Nemania chestersii is included in the Endangered category of the current Red List of fungi of the Czech Republic (Holec & Beran 2006) , but it may be frequently overlooked because it is recognised chiefly by means of microscopic features -longitudinally striate spores (best visible in Melzer's solution under an immersion lens) are the most essential character. In contrast to most species of Nemania, the species can be identified even if perithecia no longer bear asci, which is due to its unique spores. Macroscopically, the stromata are hardly distinguishable from those of the common species Nemania serpens. . Both have smaller spores than Nemania chestersii var. chestersii and neither of them has been recorded in Europe as yet. Despite some variation in spore size among the specimens, all our collections corresponded to the type variety.
Specimens from Bohemia found in herbaria: 23 (CBG: 1, HR: 7, PRM: 15). Distribution in 7a, 13a, 15c; M: 26, 31a, 32, 33, 41, 44, 53a, 58c, 63a, 69b; O: 87, 88d . The species seems to be widely distributed from the lowlands to submontane elevations, showing little preference for climatic conditions, occurring in both warm, sunny localities as in cold and wet gorges.
Substrata recorded in the Czech Republic: Carpinus betulus (1), Corylus avellana (6), Fagus sylvatica (21), Fraxinus angustifolia ssp. danubialis (1), Quercus sp. (3), Populus tremula (1), Prunus avium (1), Sorbus aucuparia (2). It should however be noted that many collections from Fagus in PRM are from a single locality (Ve Studeném National Nature Reserve). We have not observed a marked substrate preference: most of our specimens were collected on Fagaceae and Betulaceae (mainly Corylus and Fagus, but also Carpinus and Quercus), but also on Rosaceae (Prunus avium, Sorbus) and Salicaceae (Populus). Based on our new records and broad ecological requirements, the current Endangered category in the Red list should be revised in the next edition (possibly included into the Near Threatened category). The stromata of this species are typically brownish, even at maturity, and possess inconspicuous perithecial mounds permitting identification already in the field. Microscopically, it is similar to Nemania carbonacea, whose stromata blacken early in its development and bear conspicuous perithecial mounds (Pouzar 1985a) . Pouzar (1985a Pouzar ( , 1985b introduced the name Nemania bipapillata (Berk. & M.A. Curtis) Pouzar for this species, but Ju and Rogers (1996) investigated the type specimen of N. bipapillata concluding that it is a different species with a tropical distribution.
Specimens from Bohemia found in herbaria: 14 (CB: 2, CBG: 1, HR: 1, PRM: 10). Distribution in 7a, 8, 9, 10a, 11b, 12, 15c; M: 31a, 32 . Lowlands to colline elevations. Substrata known from the Czech Republic: Acer platanoides (1), Acer pseudoplatanus (1), Carpinus betulus (2), Corylus avellana (3), Fraxinus excelsior (2), Quercus petraea (2), Quercus robur (3), Quercus pubescens (1), Quercus sp. (1), unidentified angiosperm (1) . Apparently, it is a thermophilic species in the Czech Republic, which was also noted by Pouzar (1985a) . Moreover, its ecological amplitude seems to be rather wide, ranging from wet riparian forests to dry thermophilic oak forests, and shows little substrate preference as observed in some other Nemania species. Over 80% of our collections of Nemania species were Nemania serpens var. serpens, which is characterised above all by a negative reaction of the apical apparatus in Melzer's solution and dextrinoid in Lugol's solution. In var. colliculosa, in contrast, the apical apparatus strongly blues in both abovementioned solutions. Based on our experiences, it is also significantly rarer than the typical variety. It has been treated as a separate species -Nemania colliculosa (Schwein.) Granmo by Granmo et al. (1999) , but was later demoted to the variety rank by . Its taxonomic rank, as well as that of var. hydnicola (see below), should further be evaluated by means of molecular methods, which is how- This variety is mostly found on dead basidiomata of polypores, mainly Fomitopsis pinicola, but was also once reported from Phellinus igniarius . It is a rather interesting taxon, as it is (albeit indirectly) one of the few Nemania species associated with gymnosperms. It differs from the typical variety of N. serpens particularly by more brownish, less carbonaceous stromata, smaller perithecia, more pointed spores and an amyloid apical apparatus .
Nemania serpens var. hydnicola is common in the Nordic countries and reported from Finland, Norway and Sweden ), but also occurs at higher altitudes in France (Fournier & Magni 2004e) . Furthermore, it is reported from the USA and Canada (Callan 2008), but had not yet been recorded in the Czech Republic.
No specimens labelled as N. serpens var. hydnicola or of any other Nemania taxon on polypores were found in the herbaria we inquired. Distribution in Bohemia -M: 53a. The locality of our Bohemian record (Peklo National Nature Reserve) is located on the bottom of a deep sandstone gorge with an inverse cold and humid microclimate, together with some lignicolous fungi typically occurring at higher altitudes, such as Camarops tubulina and Phlebia centrifuga. 
CONCLUSIONS
Two species of xylariaceous pyrenomycetes are reported from the Czech Republic for the first time. While Biscogniauxia mediterranea seems to be a new addition to the mycobiota of the country due to its expansion northwards possibly in connection to climatic changes, Hypoxylon fuscoides, as a recently described species, had possibly been overlooked for a long time.
Despite the new data provided, the knowledge of xylariaceous pyrenomycetes in the Czech Republic is far from complete as yet. Our effort was focused on selected genera and the territory of Bohemia, therefore extension of research including both taxonomic studies and systematic revisions of selected herbarium material to the rest of the country (Moravia and Silesia) and omitted genera (e.g. Daldinia, Lopadostoma, Rosellinia, Xylaria) would be a logical step and may be the aim of our further studies. We also hope to encourage other field mycologists to study this frequently overlooked group of fungi.
